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2Definition 2.1.
1. $t$ $h^{0},$ $h^{1}$ $h^{0}(t)=x[0,1)(t),$ $h^{1}(t)=x[0,1/2)(t)-$
$x[1/2,1)(t)$
2. $\epsilon=(\epsilon_{1}, \epsilon_{2}, \cdots, \epsilon_{n})\in\{0,1\}^{n}$ $n$ $x=(x_{1}, x_{2}, \cdots, x_{n})$ $h^{\epsilon}$
$h^{\epsilon}(x)=h^{\epsilon_{1}}(x_{1})h^{\epsilon_{2}}(x_{2})\cdots h^{\epsilon_{n}}(x_{n})$
3. $\epsilon=(\epsilon_{1}, \epsilon_{2}, \cdots, \epsilon_{n})\in\{0,1\}^{n}$ $j\in \mathbb{Z},$ $m\in \mathbb{Z}^{n}$ $h_{j_{m}}^{\epsilon},(x)=h^{\epsilon}(2^{j}x-$
m$)$
4. $E=\{0,1\}^{n}\backslash \{(0,0, \cdots, 0)\}$
Theorem 2.2. [3, 15] $f\in L^{2}(\mathbb{R}^{n})$
$f= \sum_{\epsilon\in E}\sum_{j=-\infty}^{\infty}(\sum_{m\in \mathbb{Z}^{n}}\langle f, h_{j,m}^{\epsilon}\rangle_{L^{2}(\mathbb{R}^{n})}h_{j,m}^{\epsilon})$
$L^{2}(\mathbb{R}^{n})$
$\Vert f\Vert_{L^{2}(\mathbb{R}^{n})}\sim\Vert(\sum_{j\in \mathbb{Z}}|\sum_{m\in Z^{n}}\langle f, h_{j,m}^{\epsilon}\rangle_{L^{2}(\mathbb{R}^{n})}h_{j,m}^{\epsilon}|^{2})^{1/2}\Vert_{L^{2}(\mathbb{R}^{n})}$
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Definition 3.1. $f$ $L^{2}(\mathbb{R}^{n})$ $\epsilon\in E$ $j\in \mathbb{Z}$




Definition 3.2. $f\in L_{1oc}^{1}(\mathbb{R}^{n})$
$I_{dyadic}^{\alpha}f= \sum_{\epsilon\in E}\sum_{j=-\infty}^{\infty}2^{-\alpha j}P_{j}^{\epsilon}f=\sum_{\epsilon\in Ej}\sum_{=-\infty}^{\infty}2^{-\alpha j}(\sum_{m\in \mathbb{Z}^{n}}\langle f, h_{j,m}^{\epsilon}\rangle_{L^{2}(\mathbb{R}^{n})}h_{j,m}^{\epsilon})$
$I^{\alpha}$
$I_{dyadic}^{\alpha}$
Definition 3.3. $f\in L^{2}(\mathbb{R}^{n})$
1. $y\in \mathbb{R}^{n}$ ? $T_{y}f=f(\cdot-y)$
2. $t>0$ $D_{t}f=t^{-n/2}f(t^{-1}\cdot)$
3. $A\in O(n)$ $\rho_{A}f=f(A^{-1}\cdot)$
$K_{j}^{\epsilon}(x, y)= \sum_{m\in \mathbb{Z}^{n}}h_{j,m}^{\epsilon}(x)h_{j,m}^{\epsilon}(y) (\epsilon\in E, j\in \mathbb{Z})$
$P_{j}^{\epsilon}f(x)= \int_{\mathbb{R}^{n}}K_{j}^{\epsilon}(x, y)f(y)dy$
$K^{\epsilon}$



















$K^{\epsilon}(x, y)= \sum_{\epsilon\in Ej}\sum_{=-\infty}^{\infty}2^{-j\alpha}K_{j}^{\epsilon}(x, y)$








Corollary 3.7. $Q_{1},$ $Q_{2},$ $\cdots,$ $Q_{k},$ $\cdots$ $\mathbb{R}^{n}$
$\int_{0}^{1}2^{\kappa(n-\alpha)}\lim_{karrow\infty}\frac{1}{|Q_{k}|}\int_{Q_{k}}K^{\epsilon}(2^{\kappa}x-z, 2^{\kappa}y-z)dzd\kappa$
$= \frac{1}{\log 2}\int_{0}^{\infty}t^{2n-\alpha-1}\int_{\mathbb{R}^{n}}\sum_{\epsilon\in E}h_{0,0}^{\epsilon}(t(x-z))h_{0,0}^{\epsilon}(t(y-z))dzdt$






$z\mapsto z-y$ $\varphi(x, y)=\varphi(x-y, 0)$
$y=0$ $x$ $0$
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$G=\{diag(\alpha_{1}, \alpha_{2}, \cdots, \alpha_{n}):\alpha_{1}, \alpha_{2}, \cdots, \alpha_{n}\in\{-1,1\}\}$
$K_{\epsilon}$




Theorem 3.10. $Q_{1},$ $Q_{2},$ $\cdots,$ $Q_{k},$ $\cdots$ $\mathbb{R}^{n}$
$I_{\alpha}f(x)$





Definition 5.1 ([5, 6, 7, 9, 10, 11]). $s=Q_{\nu m}\cross Q_{-\nu m’}$
$v\in \mathbb{Z},$ $m,$ $m’\in \mathbb{Z}^{n}$ $s$






3. $Q$ $\Phi_{Q}(\xi)$ $:= \Phi(\frac{\xi-c(Q)}{\ell(Q)})$








(1) $\Phi_{6Q}$ $\chi_{Q}$ (2)
$\varphi_{s}$
$c(\omega_{s(1)})$
Lemma 5.4. $\xi\in \mathbb{R}^{n}$
$( \sum_{:\omega_{s(2)}}|\langle f, \varphi_{S}\rangle_{L^{2}}|^{2})^{\frac{1}{2}}\lessapprox\Vert f\Vert_{2}.$
Definition 5.5.
$A_{\xi,\mathbb{P}}f(x):= \sum_{ns\in \mathbb{P}:,\omega_{s(2)}\ni\xi}\langle f,\varphi_{S}\rangle_{L^{2}}\varphi_{s}, \mathbb{P}\subset \mathbb{D}, \xi\in \mathbb{R}^{n}$
Lemma 5.6 ([11]). $A_{\xi,\mathbb{P}}$ $\mathbb{P}\subset \mathbb{D}$ $\xi\in \mathbb{R}^{n}$ $L^{2}$
$\Vert A_{\xi,\mathbb{P}}:B(L^{2})\Vert\lessapprox 1.$
$B(L^{2})$ $L^{2}$
Definition 5.7. $l$ $A_{\eta,l}$
$A_{\eta,l}f(x):= \sum \langle f, \varphi_{S}\rangle_{L^{2}}\varphi_{s}$
$s\in \mathbb{D}:\omega_{s(2^{n})}\ni\eta, |I_{s}|=2^{ln}$







$f\in S_{0}=$ { $g\in S$ : $\mathcal{F}g$ }
$\mathcal{F}(Q_{N}M_{-\eta}A_{\eta,l}M_{\eta}\frac{d\eta}{|Q_{N}|})\mathcal{F}^{-1}f= Q_{N}\mathcal{F}M_{-\eta}A_{\eta,l}M_{\eta}\mathcal{F}^{-1}f\frac{d\eta}{|Q_{N}|}$
$Q_{l}=Q_{l}(\eta)$ $\ell(Q_{l})=2^{-l}$ $\eta\in Q_{l(2^{n})}$
(2) $Q_{l}$
$\mathcal{F}M_{-\eta}A_{\eta,l}M_{\eta}\mathcal{F}^{-1}f$
$=$ $\sum$ $\langle M_{\eta}\mathcal{F}^{-1}f,$ $\varphi_{s}\rangle_{L^{2}}\mathcal{F}M_{-\eta}\varphi_{S}$
$s\in \mathbb{D}:\omega_{s(2^{n})}\ni\eta, |I_{S}|=2^{ln}$
$= \sum_{s\in D:\omega_{s(2^{n})}\ni\eta,|I_{6}|=2^{ln}}\langle f,$
$\mathcal{F}M_{-\eta}\varphi_{s}\rangle_{L^{2}}\mathcal{F}M_{-\eta}\varphi_{s}$
$=$ $\sum$ $\langle f,$ $T_{c(\omega_{s(1)})-\eta}M_{c(I_{s})}D_{\ell(\omega_{S})}\Phi\rangle_{L^{2}}T_{c(\omega_{s(1)})-\eta}M_{c(I_{s})}D_{\ell(\omega_{s})}\Phi$
$s\in D:\omega_{s(2^{n})}\ni\eta, |I_{s}|=2^{1n}$
$=f \cdot|\Phi(\frac{+\eta-c(Q_{l(1)})}{\ell(Q_{l})})|^{2}$
$m_{l}:=2^{ln} \int_{Q_{l+1,\vec{1}}}|\Phi$ $(2^{l}(. + \eta- 2-2\vec{1}))|^{2}d\eta=\int_{\tilde{\frac{1}{2}}+Q(\frac{1}{4})}|\Phi(2^{l}\cdot+\zeta)|^{2}d\zeta$
$\mathcal{F}(\int_{Q_{N}}M_{-\eta}A_{\eta,l}M_{\eta}\frac{d\eta}{|Q_{N}|})\mathcal{F}^{-1}f=m_{l}\cdot f$
$m:= \int_{\vec{\frac{1}{2}}+Q(\frac{1}{4})}|\Phi(\cdot+\zeta)|^{2}d\zeta$





Corollary 5.10. 5.8 $\alpha>0$
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